The prohormone processing enzyme PC3 is a lipid raft-associated transmembrane protein.
The biosynthesis of most biologically active peptides involves the action of prohomone convertases, including PC3 (also known as PC1), that catalyze limited proteolysis of precursor proteins. Proteolysis of prohormones occurs mainly in the granules of the regulated secretory pathway. It has been proposed that the targeting of these processing enzymes to secretory granules involves their association with lipid rafts in granule membranes. We now provide evidence for the interaction of the 86 and 64 kDa forms of PC3 with secretory granule membranes. Furthermore, both forms of PC3 were resistant to extraction with TX-100, were floated to low-density fractions in sucrose gradients, and were partially extracted upon cholesterol depletion by methyl-beta-cyclodextrin, indicating that they were associated with lipid rafts in the membranes. Protease protection assays, immunolabeling, and biotinylation of proteins in intact secretory granules identified an approximately 115-residue cytoplasmic tail for 86 kDa PC3. Using two-dimensional gel electrophoresis and a specific antibody, a novel, raft-associated form of 64 kDa PC3 that contains a transmembrane domain consisting of residues 619-638 was identified. This form was designated as 64 kDa PC3-TM, and differs from the 64 kDa mature form of PC3. We present a model of the membrane topology of PC3, where it is anchored to lipid rafts in secretory granule membranes via the transmembrane domain. We demonstrate that the transmembrane domain of PC3 alone was sufficient to target the extracellular domain of the IL2 receptor alpha-subunit (Tac) to secretory granules.